Abstract
Introduction
For the past several years, e-commerce has changed the way of business transaction for its convenience of ordering and paying for the products online and have them delivered to the doorstep. According to a report by the China Internet Network Information Center (CNNIC, 2013), there are 242 million Internet users engaging in e-commerce activities in China, and the e-commerce market racked up a whopping 190 billion USD worth of transactions in 2012, an increase of 66.5 percents than 2011. According to the forecast of Ystats (2013) , it is expected to grow by more than 30 percent annually between 2013 and 2016.
In the long run, considering the further opening of China' s economy and the growth of the people's income, there must be a lot of room of growth of the demand for imports, which has been proved by the online sales data of the e-commerce websites. For instance, the average sales volumes is eighty thousand boxes of imported milk (one liter per box) in tmall online supermarket, which is the largest B2C e-commerce website in China. However, not all the foreign products are very popular in China, it is necessary to identify the demand of different types of imported products, which could be the guideline for the international trade for these trading corporations to maximize their profits.
This paper is an attempt to identify the online demand for imports in China based on the products analysis. The paper is organized as follows. The next section introduces the related literature about online demand and the behavior of online consumers. Following is a brief introduction about the GRA (Grey Relational Analysis) and fuzzy TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method used in this research. Section 4 describes the data analysis of different types of the imported products in China to identify the products that suitable for import. Finally, the online demand for import in China are identified and discussed along with the related managerial implications of international trade for the trading corporations. Truett and Truett (1997) apply a translog cost function to investigate Korea' demand for imports and the effects of trade liberalization on the demand for the country's domestic inputs, and their study suggest that the domestic inputs and imports are substitutes and that as the proportion of investment goods in Korea's GDP increase, the demand for imports will also increase. Truett and Truett (2002) also investigate some of the issues that face the Italian economy as the internationalization of Europe continues by examining Italy's demand for imports in the context of a translog cost function. The conventional specification for the import demand function reveals that the volume of imports demanded responds to domestic activity and relative price. Tang (2002) analyzes the long-run relationship of China's aggregate import demand function for the period 1970-1999, and the empirical results indicate domestic activity and relative prices are inelastic in the long-run.
The TOPSIS method selected for the data analysis purposes in this research was first proposed in 1981 (Hwang and Yoon, 1981) , and it is employed to solve the related multiple criteria decision-making (MCDM) problems under the fuzzy environment (Ataei, et al., 2008; Muralidhar et al., 2013; Zeki and Rifat, 2012) . Many proposed numerical examples have shown that the TOPSIS method can avoid some weaknesses of the existing multi-attribute methods (Byun and Lee, 2005; Deng, 2006; Ecer, 2007) . Fuzzy TOPSIS is employed to solve the multi-criteria decision-making problems under fuzzy environment (Muralidhar et al., 2013; Ataei, et al., 2008; Zeki and Rifat, 2012) .
In summary, there have been limited researches in the current literature focusing on the online demand for imports in China based on the products analysis, which is the primary motivation of this research.
Methodology

Fuzzy sets and fuzzy numbers
First, it is necessary to review the related Fuzzy Theory: 
Definition 3: Let a triangular Fuzzy number a , then -cut defined as below: For approximation of multiplication:
GRA (Grey Relational Analysis)
Below is a briefly review of relevant definitions and the calculation procedure for the GRA approach.
GRA uses several small sub-problems to present the decision problem, and the problem is decomposed into a hierarchy with a goal at the top, criteria and sub-criteria at levels and sublevels and decision alternatives at the bottom of the hierarchy.
The comparison matrix involves the comparison in pairs of the elements of constructed hierarchy. The aim is to set their relative priorities with respect to each of the elements at the next higher level. 
Where ij x is the degree preference of 
Grey correlation matrix R = (r ij ) is derived by grey correlation analysis, where i = 1, 2, …, m, j = 1, 2, …, n. The definition of clustering financial ratios based on the entries of the grey correlation matrix is presented as follows. As those indices can be partitioned into several clusters, the finding of representative indices of clusters is stated as follows. Definition 3.3 As Y i and Y j belong to the one cluster, the representative index of the cluster is determined according to the maximum value of r ij and r ji . If r ij ≥ r ji , the representative index of the cluster is financial ratio i. Definition 3.4 As Y i, Y j and Y k are in the one cluster, the representative index of the cluster is decided according to the maximum value of r ij + r ik , r ji + r jk and r ki + r kj . If r ij + r jk is the maximum value, then the representative index of the cluster is financial ratio i.
Fuzzy membership function
In the evaluating process, the weights expressed with the linguistic terms, represent the important degrees of criteria from experts via surveys on subjective assessments. These linguistic terms are categorized into very low (VL), low (L), medium (M), high (H) and very high (VH). Assume that all linguistic terms can be transferred into triangular fuzzy numbers, and these fuzzy numbers are limited in [0, 1]. As a rule of thumb, each rank is assigned an evenly spread membership function that has an interval of 0.30 or 0.25.
Based on assumptions above, a transformation table can be found as shown in Table 1 . Figure 2 illustrates the Fuzzy membership function (Yang and Hung, 2007) . Step 2: Construct the weighted normalized Fuzzy decision matrixV .
Table 1．Transformation for Fuzzy Membership Functions
Step 
Data Collection and Results Analysis
The classification of the imported products is based on the website of Amazon, as shown in Table 2 : The specific original measures are listed and named in Table 3 . The conceptual model for Grunert and Ramus (2005) is adopted by this research which including the perceived consumer benefits, environment and firm. The decision problem consists of three levels: at the highest level, the objective of the problem is situated while in the second level, the criteria are listed, and in the third level, the sub-criteria are listed. Some of the data are collected from the tmall website, while the others are derived from the rater who is asked to make an appropriate rating, and the selected items from all websites are rated with the widely used Little Scale, i.e., from a scale of 1 (being the worst or little effect) to 5 (meaning excellent or great effect) accordingly. As shown in Table 3 , there are fifteen original measures, so GRA is employed for the representative selection. Grey Correlation matrix is derived from the DPS 9.0 (software which can determine the grey correlation matrix) as below ( 7, No.2 (2014) 186
Copyright ⓒ 2014 SERSC and TSC 4 is relatively weak. According to the above matrices and the definitions described earlier, the measures can be grouped into several clusters by threshold value r = 0.55. The classification result is shown in Table 4 , and the final measures of evaluating demand for imports in China are identified as shown in Table 5 . In order to identify the demand for imports in China, the TOPSIS, as a quantitative tool, is employed in this research. The normalized decision matrix is shown in Table 7 .
Table 7. Normalized decision matrix for TOPSIS analysis
In the next step, the Fuzzy membership function discussed in Section 3.3 is applied to transform Table 7 into Table 8 as explained by the following example. If the numeric rating is 0.46, then its Fuzzy linguistic variable is "M" (Isiklar and Buyukozkan, 2006) . Therefore, the new pairwise comparison matrix is shown in 
The fuzzy linguist variables of the above matrix are then transformed into a Fuzzy triangular membership function, as shown in Table 9 : Following the resulting Fuzzy weighted decision matrix can be derived based on Table 9 and the weights identified before, as shown in Table 10 . In order to see the result more clearly, the resulting Fuzzy TOPSIS analysis is shown in Figure 3 . 
Conclusions and Suggestions for Future Research
